Induction of mammary tumors in aging rats by 7,12-dimethylbenz[a]anthracene: role of DNA synthesis during carcinogenesis.
Two routes of administration were used to test the susceptibility of the mammary gland of the rat to 7,12-dimethylbenz[a]anthracene (DMBA) carcinogenesis in relation to age of the tissue. In one series of experiments, 60-, 70-, 90-, 120-, 150-, and 200-day-old female noninbred Sprague-Dawley rats were given DMBA iv. In parallel experiments, rats of the same ages as those above were given DMBA by local application. Mammary tumors developed in 80-90% of the 60- and 70-day-old rats and in 40% of the 90-day-old rats. Rats 120 days old and older were completely "refractory" to DMBA. In contrast, all rats, irrespective of their ages, developed tumors when DMBA was applied locally. The DNA synthesis labeling index (LI) of mammary glands of rats in two series of experiments was examined by [3H]thymidine incorporation and autoradiography at 24, 48, and 72 hours after DMBA treatment. DMBA, given iv significantly inhibited DNA synthesis in mammary glands, but DMBA applied locally significantly increased the LI of the mammary glands. Thus the LI of the mammary glands in 60-day-old rats increased from 8% (control, untreated) to 16% (rats receiving local applications of DMBA), whereas the LI of the mammary glands in 150-day-old rats increased from 1.15% (control, untreated) to 8% (rats receiving local application of DMBA).